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(54) DISPLAY METHOD, DISPLAY MEDIUM, AND DISPLAY DEVICE FOR COLOR IMAGE 
USING MONOCHROMATIC LIGHT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the display 
method for the color image which can improve the 
display luminance and resolution and suppress the 
generation of color slurring. 

SOLUTION: The pixel value (r f g t b) that a display pixel 
Q1 of a conventional RGB colorimetric system has is 
converted into a pixel value (x, y, z) of an XYZ 
colorimetric system and the point (x f y f z) is plotted in 
an XYZ color solid. The composite color C corresponding 
to this point P(x, y, z) is represented as a vector 
composition equation C=u. A Of+v+A ft . Here, A Of and 
A ft are vectors showing arbitrary monochromatic light 
and (u) and (v) are coefficients. Two subpixels Q21 and 
Q22 are defined in the pixel Q2 f the monochromatic light 
A. a is displayed with luminance (u) in the subpixel Q21, 
and monochromatic light A ft is displayed with 
luminance (v) in the subpixel Q22, so that the whole 
pixel Q2 is observed as if the same color display with 
the pixel Q1 are made. 
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(57) [gfl] 

cm g^&&«ktf#»£*iRi±s-e, fern© 

ictoilf (r, g, b) XYZgfeSKfctt 
3B*fit (x, y, z) EgjfcU XYZfeft#rtlC* 
<^T, £P (x, y, z) ^D7ht§. COjSP 
(x, y, z) tffia-TS^figfiC*. M/£jfcS 
C = u- la + vl|! T?St>1" 0 Ccf, A a 33<fctf A 
PttftK©*fe)tt*^-r^^h;l/-efet), u, vttfcS 
t?fe5o B^Q2ftyc2-0<DliJffli£Q2 l, Q2 2£S 
tU IiJB*Q2 1 fjK*eWA a5»auTlSU 
giJB*Q2 2F*3lC*fe^A /?*»JlCv-e3tS-r*i:, B 
«Q 2±fot LTtt, B«Q 1 tH^Ofi*S*««:*tl 





(u. v. A «, A 0) 

t 

C = UA«-fvA/J 
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nt$gg i ] m&<DMXfr ^-mmzm^t 
u m i vmwmiam i <d#&^ \a*m\ ©itust 

L < im& u TS^U % 2 ©gOBlSiailS 2 

fcjjy— B#©^73i£o 10 
[It*J» 2 ] IMS 1 IC|B«0«^rt* t*V^T, 
^l&fi«©|ifift£IE©BiSffitc J: o TMf § C £ 

ot*3*f ^ h;l/A a i:fi«£D¥fe7tA h 
A>\ pt*m^1fV/ hJl&tiffi T u • A a + v • A 
PA tiot^jn^I^C^fe©^, MfE#7- 

<«:iSflHft»*i5i6*^j«ft*, ^mmmicttfo-3vz 20 

Tu, A a, v, A jS J £#MLT, Hi OiJBilfcS 

^ Ml^j&iC r u • A a + v • A ha fcftttS^ h 
;l/ A a , A |8 fcfflS-r £ t TnrffiftS«rtE# 

• A a + v • A PA t*J^-5^u*5j:tfvOS5^t 
«^LT£Rffl©liiR**««U cftP>«S{g©m& 

«flB*Hffl0£j*ft©55» £7-Bfi£#§/&-r§Bfl 
OtoBiffifcra-ffillt L<tt5fifMilI* [ 5«>*^jS 

?£Lfc£t£#M^Si£&ft£ffl^fc#7HItfg© 40 

WR^nfc^jaft*^^^ hn^jats r u • a a + v 

• A|BJ fc*3^T» #&^a a©«;:J£;c*:t^•yg : ■ 
©0lff*&?£{MSu icfovtcm^mmmcmwLrzm 1 

v iCiS C fc&ftiMrtlcGB Lfe$ 2 CDIIJB* 
-Bft©*^7^^ 0 50 
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5 ] mWim 3 KfB«©S^SK43l/^T, 
mtRZHnfr-evReiZ*?^? r u • A a + v 

• A/SJ ICS^T, ifififtA a©ifcfi£&ofcbr-A 
u £jSCfc&fiT-m£©S^ffi±£M« bft £ * 
©X^-y hi:LTim3lf!l cDgiJB^i:, #&tU /?© 

iB±t«l» Lfc £ tOX# >y b t LZmtlZm 2 ©SOB 

•7— Bft^s^^So 

ffi4r olltf, < i: i> 2 ■oOBIHSRK «fc o TS5I£ 
Sg l ©iOBUlctefg l (Dm&K A a 1 ©Wjgfc 

ftA 0tf!g2©)SfifcL<yMvT*S^rft, 

[fSsRS 8 ] WsRiR 6 fcKfloaEa^Wttc*^ 
fcA7-B#©*^{*o 

«y h U c ©X,K t- %MIB*^ffi±T'^ « -T S 
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si t -r s j*fefr£/H ^ & * 5 - wfcoa^an. 

[0 00 1] 

tS»OH*^5*S*7-iil«*^ , rSfc46<0¥^ti: 
[0 0 0 2] 

sty x/w^^iftt Lrm^rcm^icit, r g 

So 

[0 0 0 3] %tcs SifiT?«, |ifflf«?ft»6**H*fl!) 

AvHBfi^^l-S^&fcjffg^tiT^ 

5o #^¥3-2 o 6 4 0 l^fg^, mm 

¥6-1 77504 *f if Kit, RGB Hl^feS 

fe**jfilJSU @Sf*F<p6!5l:*H**¥iii±h:ElW 

[0 0 0 4] 

^TftlWtiti^t^^ii^tli, l o©B 
f$i£ 3o©iIB^fc#$JU fI4©IffljSi*ifc:^ti^ti 

5 tlx ffl^OlfflfcKtt^WfftR, G, BOfig/f^ 

fc*5-Bfct?(i % -^liD loOHiR{4 30©iJffl|R^ 
5*j3EStU fl^OiWHRfctt^tl^nR. g, Bom 

T-mfe&zm^t z> *&t j±"*t , umt i / 3 ici&r 

?Wi< lBJBIS©*t<*fc«fcoT3SBSti3Cfcfc 

ftsfc*, mm&t> i/3tcffiT-r§ciiic^§ 0 

[0 0 0 5] C©HKfe£^**J/HLT*7-H<ft* 
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MS-ftii:v^31^4CSCi:*^e)tiTV^o 

[0006] mx**mm. i&mtias£Gijms&t 

[0 0 0 7] 

10 (1) 1 ©H»fix *«OiaiKp6***5 

-H«%^t" 573?££*J^Tv fB^OBit^ 

tt>2-o(Dmmmic£ixmmL, % i ©iijB*£«ig 

1 ©J&feftA a^l ©ffgt>L<l±«fiuT?£^U 

s 2 mmmicitm 2 a 0 2 cdma t l < 
«trf *©jng*> l < tiagi&^tiJpnafiLTKs-rs 

.tSlcLfct)©?**. 

[000 8] (2) *9ffl(D& 2 ©«g«H\ ±$©3! 1 
Oiit**aa^iSE*^T, Rj*I&fiiDc©¥eift£ 
20 iEOB*«E ioTS^f fc#T?t«HJifi£e£ 
*5£«U C©=Jgfe*&3RT?ffl4©H***£Lfc* 
5-Hft*JBtfrsRP»i:* c©H£§Cft3«©£iiL{* 
fttfi^T, ffifi©¥fe3 J iUa»t'^h;Wa£ffi 

Eo^fe^A js^-r^^ h;bA p tzm^fc^t hn 

r u • A a + v • A 0J lCi;oT;^£tl£ffl4© 

aKH*t»js?cjft*aiifc, *v-Bft^«5gi-§f@ 

4 ©H * K O ^ T\ * tl^tlMiS-^tt 6 tlfc^e^S 
30 -f h;U£fife£<D#H& Tu, A a, v, A /3 J 
PSLT, SB 1 ©HHiRlc£^rs$ 1 ©#feft A a*«fc 
^©ftf fi u fc, |g 2 ©BJBfgt^-r §^ 2 ©ijifeft 

[0 0 0 9] (3) ##§BJ§©|g 3 ©«8«tt, ±}S©^ 2 
A a + v • A j3 J \Z*3tf2>^ir Y)\<\ a, \ pizffl^t 

z^&Kt LxmmmmmcmRm<Dm&Kz%.mt 

5£tt>lC, ^ \-)V&$&. ru • A a + v • A JS J K 
40 fcttS&Sufc«fctf v©85^*ffii: LTWPIfflOSia 
ffi L , #H«©¥fe3t*J «fc IffltftffitcStJ 

[00 1 0] (4) ^^com 4 commit. ±m<dw,z 
(Dmmfc&zmttmc&^x, w?snfe^«ft*^ 

r u • A a + v • A j8J ICS-^T, 
50 ^fe^ A a (Ommc JtS Cfc b° -y f-©B#f»?*flHR u t 
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[0 0 11] (5) *«W0^5(D||ttti, ±5E€>S3 

-f^ h;i/£-f£S r u • A a + v • A |3J tcS-5v>T, 

A a OfcfiS: tj it t£- A*«» u fcjSCfc** 
Tj1f5£OS^®±{CK§ltb7'ct tOX#<y b t LXMtl 
&%l(DMmmt, #&3U ^©Jfifi* to fc If- A£ 
ftft v K£Cfc!IUKTBTS0^M±fcH»Lfc t to 
X#>y btbT3in-5!if2 0liJB*^ ML, Cti 
e> «t o TKSH*©S^^ff a <t ^ K. bfc t, 

OT?£3o 

Co o i 2] (6) *&[fl<z>3§6©ji«tt. m&objS 

'>a< tfc 2O0|iJBfgfc ioTjfflU Sl<0 
giJBf^Ctiil 1 Olifift A a #H 1 Ojffjgfc b < BSft 
u T'^Sft, fg 2 OglMXlC tt$ 2 Oljifift A 0 tfH 

[0 0 13] (7) *?^0£7OlMttttt ±$OSg6 

SiiU;OB»c «fc o T*^^S#ftft0*fi*«W** 
[0 0 1 4] (8) *«W0^8flDHtttt, ±$Ofg6 

m&t^nm&ma&vrc \t >y ?-<Dmffl&*&& 

bfcfcOT?&3o 

[0 0 1 5] (9) *fK8©S9©JK«tt, *ISoB* 
j!p54«A7- B§!%S^-f 5SB£*5<^T, J?t£OrI 

ffi±t#&7 , etf-AOX:tf>y h»£U COX#9h 
fr&as£$OBJS£ffMir£e-A£fi=ggt, 

StJgi o&jgt^^-fSlgiofiiWi:, !2©ffe 
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•5tcbfctOT'S5 0 "tactic J: 9, SjSffi±tio 
©BltfliS ft£ J: 9 1 bfc t 5o 
[0 0 1 6] 

< < <HMfeSfe&> > >c exits *»w**oas* 

sacatj^T^b^A^nssomi^o^Tis^^ 

Ctfct^o 01 tt, CRT§tW^X7'Wgi'N 
10 *7-BI»*^-r««^ti:-)KK*!lffl*nT^SR G 
B^fe^©fefz:#:^-r0T-S-5 o HOMfta, R, 

£#f*-l?*t>, COfei:{#l*lO l^Pti, R, G, BO 

Hjgfeo-g-figt j;oTi?n§ i oofes^tc tea 

3 D fctx.«\ Bf^©ljSPtt, COfeiftftT-Offi® 
Krp, gp, bp) *WbTfet), Wfiffi (tb< 

p^feofcMfeG t, ffgffib p^fcofcHifeB t, O 

20 [0017] coil £^tfe£{*fto£«, t^-fftt 

0~lOfSBF»3O$llHI£t5;b^ COfefiW30j±tf£ 

mc£oTt<To&^*gtT"#3fc>tt^ia<, 

HIC^T, feittfl-oij&Qtt* COfeift^O* 
«I(rq, g q, -b q) £WbT*J»3> Wt, Bffi 

1 ^QE«toTt>M&*^fiA , aiiWKttJ*JlS , r 
5CteaSA\ HBSJCfi, ilOidafe^HJSfeR G 

30 5fzm*%%.n{mmcmBT*%% 0 ^s, r g b a§ 

b/ctf-So COil fttT-ARO&Jgfcr ptU 
^tf-AGOM^gptU Tte-ABO^Jt^b p 

frna\ co3#ofte-Ae<fcoTSt^®icjFM£ 

i*rtO l^PtcMiSf-Sfe^H^-rsCtttT'tSo [r! 

GBa§Hjifeoffl*^t)^icj;oTassT*tav^£: 
ttca§ 0 

[0018] Hgfigfei^t bra, coittcMY 
Sfe^at^ ^<o^ogfe^*^enTi^* s \ to 

Wiot< §C ttaSo RGBSfe^tbTti, ffl 
PBfiSWSM^ (CIE) AM93 1 mcZOW^frfflg. 
LT^«, COCIE«£LftRGBafi*T?a, R 
= 700nm, G = 546. lnm, B = 4 3 5. 8n 
50 mt, Higfe RGB OgipiftS*^* fetlTfe 0 > fflU 



(5) 



«\ 3 8 0 nm~6 6 0nra[Cl5$T'(OfM (#- 
lt»Hll/T^«. LftiCoT, RGBSfi^tHJu StSI 

[0 0 19]fct\ RGBaftS^CMYaftJRCft 

0XYZ^*0^#*3VrHT?*S. CtDfeuft 

X, Y, ZOH^«W*feofc=35?7CJS«^rttuS 
*^nfci!73{*T:-SD, C©fe£f*l*3©l j£P«\ X, 
Y, Z©Hfift©£jjJfcJ:oT«Sft* 1 OOfi^^t 

T-cDffiSfl (x p, y P> z p) *WLT*5*K Jffttf 

Q&ttfft (xq, yq, zq) ^ITteD, ffAftx 
qfcfeofcEfeXi:, jlf fifty q £&ofeJ§feY £s ff 

fi*jSLTVS 0 cct, Hi EiRTRGBS&JRrt© 

j£P. Qfc % 0 2KjjVfXYZ&fe&rt<Oj£P. Q£ 

5„ 0^CDf!jTii, jSQ«. RGBgfe^TtefeiZf*^ 
<D&T°&%ii\ XYZSMtttfiiftMt&ot 30 

[0 0 2 0] CCT?eS-T^*jSt^ cCXYZIM 
ICfc^Ttt, RTSi&gtSlCfflS-f £ 380nm~660 

Xtt, Y$i Ztttf^f'ftfcIE0ffi*£S*ffirtfc<S«* 
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TZt^v wmtftli, ctDX^MHSffl 

4 2 5 nm~6 6 0 n m$f OfMtO^TOX 
YZaSfcfcfcttSWM (x, y, z) OjiftftftS 

[0 0 2 1 ] 
[*1] 



A 


x 


y 


z 


425 


0.2647 


0.0295 


1.2825 


450 


03707 


0.0895 


1.9948 


475 


0.1323 


0.2199 


1.0302 


500 


0.0038 


0.4608 


0.2185 


525 


0.1730 


0.8233 


0.0431 


550 


0.5298 


0.9918 


0.0040 


575 


0.9512 


0.9152 


0.0000 


600 


1.1240 


0.6583 


0.0000 


625 


0.7549 


0.3396 


0.0000 


650 


0.2683 


0.1076 


0.0000 






: *ffin 


m) 



fcfc, HSfeX, Y. Zti, ^n^tlHUfeR, G, B 

tK HUfeX, Y, Z{4i>"rntRTS*ft)tKH:a5 

[0 0 2 2] RGB£fe3&fr5XYZ£fe£'\©g»- 
[0 0 2 3] 



X 






/ 0.49 


0.31 


0,2 ^ 




f y ) 


y 






0.17697 


0.81240 


0.01063 


i 


g 


z 


/ 






0.01 


0.99 ) 







Ilt^tRGBlMttltSiSP (r, g, b) tc 

?k(D&icm&?z>ic&. ±m<Dmc (r, g, b) com 
mvmzttXLT (x, y , z) <Dmmwtni£& 

l\ ftSftfc (x, y, z) a2titXYZ«fe 
^Cfc'tt^^P (x, y, z) cDffigffil^So Lfctf 
oT, RGBSlfelT-S^nfdSfix-*^ XYZ 

HfgcDfc-DHStfit (r, g, b) ±3X.\zm-3^TW 50 



mm (x, y , z ) t^ft-rntfj;i\ 

[0 0 2 4] <«Z^7CaftH±K33tt*ft^J«» 

03(C^-rXYfegHtt, C<D,fc5&#&*fflt v t\ 0 
2 KjjVTX Y Zafi**-^¥jg±IC&3iLfcfc<DT? 
£3 0 fctTil^ m2lrCt5if&&P (xp, yp, z 



(6) 
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p) fcOfTHu 

x = xp/ (xp + yp + zp) 
y = yp/ (xp + yp + zp) 

KzMmtfc&iT, x, ybm&^ft, 
YfegH+T\ zLwmmm. (x, y > wmrzim 

^^h^KftSSfe, 0 3©X Yfe]gEl±-f-ti^7t(D 

©X^ Wl/^fflltSJik:, SS4 2 0nm~6 60 n 
m©EP^|*IcD#fe7t<DfiS ; & 2 0 n mfc t t7°n >y M 10 
T^Lfco C C"??, S^ftiJ©S^ (4 2 0 nm©j±0 

tmfommtDffiM (6 6 o nm©£) 

^SCh^ckoTlfStiS^Sifet&So ^LT, C© 

s ±©p/r£© 3 jiucfi^-f s 3 o^^fe^^^-r^. c 

t \t £ o T^SH? f 3 £ 4: jWO SftTt^So 
[0 0 2 5] -73, X-^^ h;I/M^S±©fifr^0 2ji5 20 
M^lT3 2 0©i£feft%#$-f3^ ^©2££*S-£ 

S»L±cDfe^*iiT*i. c ^^aenr^So COM 

II^04<DXYfea0tC^-r o <KDm4(0mVte, X^ 
* h ;l/ntttl S ±© 1 £ A a (jftft 5 0 0 n mOM 
ft) tl&X(i mS: 5 8 0 n m£D#fe^) 

S«500n m(D&&KtM A 0 KffiSt SSft 5 8 0 

^RJtfcS^TifcSSnSo Tfcfe^ M500 n 

i^fitf^SiSn. }£S5 8 Onm©*fett<D£f£Jfc*S 
i&fttfKa&SK^ £A PK5fiV«fe6l«iEH*'n*J:fct 

[0 0 2 6] *^*h;WSffi*S±©ffiK© 
ZjS**S4SII»La:*akK«FfiEb, X-? 

K©£©fe (AHjWBaKRTfl^-r^TCe^ilCE^S 40 
fttvs) a, &1\ x^ h/i/HilSldls±©2ji5fcffi 
a -r s o^tf £ o rSig-r s c £ -e # , l ^ 
^©2^©mfift©ffl^fc«#&«t#£-t3 0 
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5Vf XYfegEIT*fe3 0 COMtti, Jgl©i?ifeft©$ 
SA a*4 2 0 nmtcHSLT^So £©£5^ mi 
©*©KOSfil otfiSfftT^ftfcLTfe, fg2© 

Tofe^ii-rsiit^prfii-ea&So a-ifae* H2© 

A 0ttg*fcHirc*S©T, 

[0 0 2 7] unit ;^*h;MSft»S1»ffl8:ftfcffl 
fiB«rt©ffi*©^Kffla-r«fett, 4 2 0 nm©#&)l£ 

fc, fed ioojW**fi3tti:*^i* , f*J:i:fc«fct)«H 
Tftrsc fc*»#f;5o coj:54Bi!3WEU^{:i: 
H 6 K St AH©f©^rt©8£tt©#ftM#14fr 6 

tt©£«fi1fttSR , Sc , Sb tt, 06O^77C 
Sk , So ttBVKfiJKLTfetK H-©¥63teT2o 
So *fc, MfttSn ©e-^figa, bic»«-z** 

"f <fc-5K«$i£4 2 0 nm^ifitCfiSbTV^o ?CT', 
4 2 0nmfcl^ $:K@£©¥feft A a «fc D ftfititt 
Sn »SRT«©#feJt 

*t.rDj|#ejsfr5*!l»*4AS «t 5 Kffttf , 2 o© 
¥&7lctJ;oT, 3 0©m#:©-r-<TtcMtT$iJ^# 
AH^SBK-PtSHJrr^TWfe*^ 

fi, c©«t9*JgafcJ:D, 2o©*fe^©^J3)ctcJ;^ 

[0 0 2 8] «<H^7t^^ h;KC<t5fe^>» 
c©J;5^ 2"3©*fe3t©^ritJcJ;oTfe^%tT5 

T, -&iz:f*i*i©ffim©fe^ M^o^p>©^^h;l/T*a 

(xa, yo. zo) t*BSt«*fe^©ft{±, fOSO 
^6>il©^'\|B]*-"5^^ h;I/A o.JCfcoT^Stl, IrF 
C<X^^ h;l/MffiSS±©m^P (xp. yjS, z 

is) Msa-r^¥fe7t©fea, jRjSofr&iio^fiifr 

B, «?ffiKOWB3^ 6 ^ * h ;HE«ttlf *f * ^ 1 1 
U TAa, AjSj tt % If S©*&7tfe L < (i^© 

o CCT % ^^h;Ua, Aj8^> Bf£©« 
ISfu. v^fflt/^fc^^ h^J*a TC = u • A a + v ■ 
A|Sj^r#x.§^, d©^^ h^fig^T^^tlS^^ 
h^Ctt, 20©*fe7tAa, A /3©^B8t«koTSS 
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*ftS£jtftftP (xa/J. yap, za/3) fcgVTfc© 

[0 0 2 9] ffiE&^fcJ:? RGBgfe££«:M& 

3fci6, ^ WPA a, A /J ttvf ft&IEOgffiffi* fe 

•d/c (x, y, z) ©ffi*^t5-&-e*^7?f?5 0 

0 4 *5V»{±H 5 <DX Y&g.miC$5tf5mm®ft<D& 

(Ammm-?% s -r^rofe) tiEojMt* t o fc 

(x. y, z) OiMbfPSITt, cin?»Ofe^ 
±13^* Wl^BluS rc = u • A a + v • A 0 J T**L 
^»u. vttjfc-fjEOfcEftSo ^fc#E* R 
GB^&?ll«©^* h;U^j«*H#5i:, (r, 
g, b) ©ffl^frtf-eSIISttSW 5£<Dfe£^ 
^li^Lfei^ S&u, v #H©{it£ 

ffR u . v tt, tt#fe# A a , A J9 ©fffiffifc* 

[0 0 3 0]|£Ji, XYZSfe&EfcttS (x, y, 
z) a*B«Hre«£Sft*eH\ 2 00¥Mlai: 
A/3fc©£jiSfe-p£fc-f C£#T?*5o HWJE, 20 

fcffit<D#etf£ A 0 fc^t^ A /3 £%fB^fc^ 
h)l&f&& rc = u- Aa + v- A/SJ ti^T^Stl 

B©j5i:LTS:b£n£C£:tcft3o gfe, XYZS6 
StfeltS (x, y, z) *5H3Rfi*fcofcH*fci\ 
feittrtTti, *P (x, y, z) 7v^£ft5{4B©* 

(x, y, z) i:|^F — ffiB* [ 5#5<k3*''^ b;VC£ 
*46, £©^ WI/CEoi>t©^ rc = 

u • A a + v • A 0J %#PI-rnfi\ 4t5£©2 0©4ife 
ftAa, A 0 *©£j£Jt**-fft» 
u, vtfM^&o 

[0031] <<<£Kffl©J£fefti3<j:tf«iMt*fcS 
^»>»H4©x YfegHE^n-o^dE, x 
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4 2 0 nm~6 5 0nmi:l/>51fiifiWOfijgOi6 

S§o ^Z.X\ SBS-rSWPtt, SS4 2 5 nmOl& 
)t~M56 5 0 nmCfMElSST*, 2 5nmC*i: 
10 ©T.r>y7°T-l 0SH©*fe^^LTV5o 08 

it. co i ? c LT£i«hft i oagoiiiftjie*, x 

[0 0 3 2] £©J;5ai OjfflBERB 

^LTLS5 4:, »»L*#WM-*pli«|jatt, C©1 0 

3 0 ^LT, cadi 08£©|ife}fc©#*JB^fc*&fc 

[0 0 3 3] %tc. Cft£-e«\ 200fMAa, A 
1? 1 5 4: i> 3 MS-eiW!*fTo T t /c^\ 0JiftS?«:ffl 

v\ SBfrfSffil-Ctt, «»u. vfi, 0, 1/31, 2 
/3 1, 3/31, 4/31, -, 30/31, 31/ 
3 1 t^5-&ft3 2M'D<Dmmwftlfr*£& (0 
30 Su, v ^ 1 ) o 

[0 0 3 4] COJ:5fc, WEffl©*fe^»±tfl(UjS[fi 

Cfc^T (x, y, z) *§ft«©a*ffi^tofc6t 
S4tH-OfiS, 2 ■D(D%.&y6T*3E 1 6ilz%M?5 C t 
«l?f^<*§o fci:x.tf, H9fca5TJ:5lc, XYZ 
a&R©eLfiC#rtfc*l"»T, J^P (x, y, z) T'^^ 

fe, 55WOft«aKftlI^ C©^P (x, y, z) 
EH— ©f4e*^fe5«fc5^^ h;l/Ctt, jfj-f Lfe# 

Htf, CO^iP (x, y, z) ©i£fiS({tB*[&*S«J:5 

^ bfrC<DXm<Dfifil®m&&P (xa/J. yaj3, z 
a(J) ^P (x, y, z) fctt^Ett-SL 

P (xa|5, ya/3, z a 0) (±, j^P (x, y, z) 

ClC-D^T<D^5 hJls&tf.g. rc = u- Aa + v- A 

50 &u. vEjSU^Wfi-e^-r«{:i:tc«tt), *P 
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(x. y, z ) ids^tzmm&Zj&Mmcmmtzc 

[0 0 3 5] ±xE«Dfl»JO#a-> 2 OCD^feTt A a , A j8 

h\ ^-rnfe^fc^aLfci oHii©*^©?^©^ 
•rn^Tfeo^ 2o^su, vvtz^mit, 32 

aK^ff-rctic-rntf, t^M^jaec rc = u • a 

a + v ■ A^J TSt>?n5^h;l/CI^ (32X1 

0 + 32x10) = 32o 2 ao^ft-rs^iitc^^o 

1~&fc>*N H9lC:fct">T, P (xa)S, ya/3, za 

is) c*a^-rs^3 2o 2 »*)#£-rs ericas© 

X\ ilO3 2 0 ! jlt)©^©*^ Bf^jSP (x, 
y . z ) t-grf * j£ t L < Jiififi&<E)j£* 1 Ofi:tt3g?fl 

tlfc3 2 0 2 iiDO^feOtf^S, m^jSP (x, 
y. z) -p^*nSiB3Rfik:3*j£-3tt«^j«fi*lo^ 

[0 0 3 6] £(D£?rj;miR*ft otclb<DW, 1 ©7j}£ 

a, 3 2 o 2 jiDo^fi^T^^ft^tuco^ 

T, ffiS&SP (x. y, z) icWTSfejiftrtKfettS 
dtfd<E*}RE1^5«fc5*^SfetfJlofro;fcS, it 

■pa, d < e s&s^ff^sife-rsaio^feA^asjsn 
[o o 3 7] m i ©7j££$rui\ asftwicttntisi^ 

SSJB±tt, Wlt.I10SS!!i«nW5 
ir^dcfctt-ptft^. ©7]&T*li, 3 2 0 2 iit) 
O^fiO-T^Tlc-o^TSBaffilid ***S»»*fr 
a &£tf & 5 fttb. 8Waa^tt^:4 fe © K 4 -5 © t ft 

[0 0 3 8] *fc, mi ©^S^ttLT^©^^ 

tc % m i «uio^i«ftfciB*&fcosiiiieii*d 1 1?* 

itzttZo fLT> L©f^td 1 <d 2tc-otctt 

st. mroca, «ii«©^6*iiifi{cffe2 

«&W»R£ft«ci:K:a<5. tcSfcV fgl {£«©£ 



(8) #r?g¥ 9-51 548 

14 

J«fiT?«\ u=I/31, v = 2/3 2 fcfHMKftvf 
tlfc^fcifi^OtttU fg2Mffi©^feT51i, u = 3 
0/31, v = 2 8/3 2 fcflaRtfffV-fnt 1 tiSV> 

t ©»e ti< t4 »a*s-rffi-ea6 s ^5 , gpji&Bft 

10 WaftfTSiSlCLTfcW-lf, ±3$©$|l?©|g2flffi© 
d < E 4 3*#*»JE'r 5 £>©"£• $>-o ttl*G 

tea, ®2f^i<D^js8fe^a!S?*n5<ii:ic4SflD-e* 

[0 0 3 9] <<<*^C^5*V-H^©S^S 

a, r g B^femT'^$nfcMt7b^ft-r§ii^ 
zft?wm<Dnw*mwtz><, RGBm&Mxmmzn 

20 fc|giE«"C8\ m©B*fcOt^ BfSffi (r, g, 
b) ^l?ntt^ 0 £©J;9&BiitQ 1 £CRTx 

5£> BfiiQ 1 rtt 3 0©giJBHQ 1 1 , Q12, Ql 

U giJBSsQ 1 2rt£EfeGfcfflfigT?£ij*U 
Q 1 3rtk:JIB B^gbT'g^r 5 fcC 
C©<kd**^^}4T*{±, iB*^3 0©giJB^ 

3 jsfeiaofef n*^i:s t ^5 Hfitf&s cat* 

30 Kta^fci:fet)T*So 

[0 0 4 0] ftl?, RGBSfe^Oilf (r, g, 
b) * % XYZlMfDlil (x, y, z) tCg^ 

(x, y, z) ^*46§ 0 C©J;^* (r, g, b) -> 

(x, y, z) waufcstcas-^v^T-iitt 
jSp (x, y, z) £m-tmt>L<imfflmit&ii> 

*^/Sfe**«>, il©^fe^tii©B*Q 1 t^tJSo" 
tt^o *LT, C©»JS^t6nfc^felCO^T©-< 
40 ^ h;l/^^ Tu • A a + v • A 0J ©g-HS T u , A 
a, v, A|3J *#BgLT, Sl©BJHJRfcS^TSS 

1 ©^feTtA a^Xf^om&uts ^2©BJB*tS 

^-r^^2©^fe^A p&xtfzcommv t*®.%.? 

%o ^LTS^C, HI 0©S±K^-rJ:5t, B*Q 
2rttC2 0©iiJB«Q2 1 , Q 2 2^iL, ^ 1 ©S'J 
B*Q 2 1 ftizm 1 ©¥fe7t A a *m&u T-Sr>L, $ 

2 ©giJB* Q 2 2 mem 2 ©¥fe7t A /3 v T'** 

[0 0 4 1 ] 0 1 0 tc^f B«Q 1 ^*©-ISW& 
50 RGB*fe5RfcJ:-3TRF^©H***3SLfct>OT?» 
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£41, Jg 1 ©§[|Bl!KW:Sg 1 <D%.&ft Aatfmi CDM& 

u -es^stu m 2 (DwmmKim z <d%.&k a p &m 

SiStnTv^cfcEftSo 

[0042] ±D*{*ftfc«W"rntf» ft*o-»«ft 

RGBgfe^ (CMY*fi3Sft£fcH«) K«fc3H!ft* 

fct), ffl«(0BHraT*{i> C©3®ftlCOV>TO)Wfifit 
(C M Y£fe3&<D*&tt»gffi) tfgft57£W"T&5o 
ZUlfctfU *%^tti;5Bm«^Sl?ti, #S<0¥ 

(flu, v) t>{H4©Bll£*£fcffijzLTV , >5<ri:Eft 

B* 1 : A a =420 nm, u =18/32, A /3 =580 nra, v 
= 22/32 

MM2 : A a =550 nm, u =10/32, A jS =650 nm, v 
= 12/32 

B*3 : A a =480 nm, u =14/32, A/?=560 nm, v 
= 15/32 

B*4 : A a =500 nm, u =23/32, A /3 =620 nm, v 
= 32/32 

Z^okoK, A a, u, A|3, vi:V^ 40©^^ 

H*c*fcfc£<^LT^<*ft*c:i:k:ft3o 

[0 0 4 3] HI OiC^tMMQ 1 A s 3O0§iJB*t^ 

X2,/2feritfMffi-£n%Zh\Z%:% 0 
[0 0 4 4] ftfc\ 01 0 tC^-TMTli, BJSQ2&2 
OOBIBHQ 2 1, Q 2 2 £#»J£ftTVS#, £ 

■OCDSOB^Q 2 1 a, Q21b, Q22a, Q2 2blC 
#9JU BJB^Q 2 1a, Q 2 1 b flfctt* $ 1 
76A o*iSIuT*g/fxU SIBIlQ 2 2 a, Q22bft 
tea, ^2<D^fe)fcA 0£«gvT-*7iCf 

(DBUft^ h^-nfiStS TC = u- Aa + v- A 
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/»J T?£fc$ft.5 2O0#fittAa. A 0£J:5-&J5Kfe 
S^£ft« <fc 5 fcfttfcf , BIHJRO^SSfi HO «fc 3 ft 
t>©Tfe*->$t)ftV\ 
[0 0 4 5] 

[0 0 4 6] si. islffiiS^fflLi£i£^iL2=B 
*l/S>y h*-h\ ex^-TftHCttJfflSibJBS/- 
TfeO, CO«t5ftlHlSf«?%fiJfflbfeB«^jSM* 

ti7-m&*WK*%fflsiffl&&zin.xv% 9 ret 

1 7 7 5 0 4fflHCtt ( ffl*©H 

M5*lifflT»?Tl(lj8U z:©@*f*?o»?«tr'>^K 
[0 0 4 7] HI Hi. C©<t5ftHlflf»?G%S«L 

p • s i n 0 = n • A 

ft 3 75 7 ^©xftcS^K HfffflttfigC 3 0 C C X\ 

3© , l^OHSfJt (n=l) r£if%%mt%ctict 

^$§c:i:tcft§ 0 
30 [ 0 0 4 8 ] d C -Ptt, cfcD R{*Wfti3tflT-#^.T^ 
5. fci:^«\ Ell lKfe^T, 0 = 3 0° t&2>£o 
ft«aW^6tH8 , r*«^ : 6***. fSfc, sin 
0= 1/2 £ft5£>T\ l^@Sf^{COl,^T©n = l<D 

p • (1/2) = A 

k° >y f- p £0 ( 1 / 2 ) (D»S% toftl 3fc@»f3bWHi 
?tl§^iltcft§„ fci:x.a\ RGBSfeSUc 

*»««KftOift**ifi(HWt» HfeR = 6 0 0 n m, 
40 J^feG = 5 0 0 nm, HfeB = 4 00 n mlcB^LTc t 

tmtDmmm^xit, ^>yg L P =i. 2^ m © 

-y^p=l. 0 iim<Dm9ii^frblZM-&G<D®.m(D 1 
^ElPf^Wf^tl, £>y^p = 0. 8 /t m©@Sf«?fr 
&ttJSfiB<0SgO 1 3fc@8if3toW»6ti*C fctftSo 
<:<D3aJB©lHlSf«HF»cJ:oT, RGBgfe 

3SoHjsfe**^"fsc:t*^fr5o fftt)^, IB* 
*3-DOgiJB^i:«J;oT*figL, ;in?)3otDliJB*rt 

50 rtltf, C©B^N*£<fc-3T> RGBgMOftlO 
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[0049] — m^cMWMcMmt. &&m9K 

<fc n rmfflTZ C t T% 3 o HI 2 lc^;f 

/^->p i i ~p i 5^^mLt*5o ^fnt>?i# 

§ 0 cftkiftLT, HJSrtS^^^-^P l 5Tti, 0fJT 
-ypi i~pi 5 L*^snTv^*v*^ ffl*Jta% 

0/31, 1/31, 2/31, 3/31, -. 30/ 
3 1, 3 1/31 fc*S£ff-.3 2S»(D@fiT^^^- 20 
yZfSMLTismi, 1 0©Hfe£Ot,>T, 3 2SPB© 

[0 0 5 0] c©<fc?^ Biff*?©*?*^^* 

T\ ttt%-&, 01 3\c^T^dlc s l -ocDW&te-o^ 
T3 2aPSO»ft3SB*frV\ BJSffi0~3 l t^n^ 

(0Tte\ tt»&5fSPg©*^LT£3) , 

[0 0 5 1 ] En&©ll8Ttt?><*-->*fl!v v C, HIB 
K*7-H»SE**ff5lci4, fctZ-ii, 01 4(a) 

BJH*lcJ:oTlH3l5*^tfiS*nTVSo ?Kt>%, m 
©Q 1 , Q2, Q3tt, V>fnt 1 0©B**«fi!tbT 

B*Q 1 rt<0 3"3OSIH3RU:i2*tifcR 1 , G 
1, B lftSK^ti* HI 3fcw-f|Hrtf«?/<*— 
cfiOV>-fn^l OO/^- y^tTl^o <IC.T\ R 40 
U401 3©R©?IJ©<}'©1^#->T&»3, G lte0 

i 3©g©?ij©cfi© yx$>v, bi«013© 

B<DW<Dfp<Dlrt# — >T&Zo BHQ2, Q3%fi|jj)c 
■r*BIB*h:ov»TfeKWPft*. ^f£, 3o©§iJBH 
tot^TOHJSftOEWIBH:, BlftQ 1 , Q 2, Q 3 fc 

tt^fSe,n5J;.5K:fafci&<0E*T?*So 01 4(b) 

it, <L<DE.w&<DWPMZ£%.rc%mmT*fo% 0 mi 5 
hi 4(a) \c*-rm*){tmcm-3^T, mw±ic^ 
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[0 0 5 2] @Sf*?%fflV>fcfle*0*7-B» 

«^*ife*1BH«cfW! bfctf, c ©#SfcHv < ofr© 

Lfrfc01 5fcjrf iofc, @Sffi?^)S«nT^4 

14, {E^©iyBfg©*t£K:J;t?T;£££n3fctfK 1 
B3g*3 0©IiJBJgfr£*i£-f£i:s **tf?.n§^t 
ft¥iifi© 1 /3©»«K$l»L^lliS7?tft^c fcfcfc 

[0 0 5 3] S2. Elffi*^*ffl^fc:*%ffl©;ft5- 

a, 01 sic^-riEij/T^^^-Mc^bcT, 01 6 

iI<:T?(±3X5=l 5jI9©^£— ^Lj^SLTI^V 
t)\ HBRjCtt, 1 0x3 2 = 3 2 0lDO^->i» t ffl 
jK£ft£<, -f&fr^ fitiLTB, Sft4 2 5 nm 
(|eISf«^k!-y^p = 0. 8 5/im) 2 5 nm^ij 

Kfi6 50nm (@Sf*?lif f"P= 1 . 3 /i 

m) tcsa^T, -ant i ottR©*fe3t«*ffl««n, » 

JS (WSftu*fctiV?^£tiS) {clBLTtt, 0/3 
1, 1/31, 2/31, 3/31, -, 30/31, 
3 1/3 1 ©£W-3 ZatJ^KP^ffl^^nTV^o 

[0054] 01 7(t 01 6K^nri^mf\^7- 

/■?^-^^-KStLT^Lfct©T-fe5c C©-Kg 
tw*nTV"»*-&tt 3 2 Oiit)©^^-^©**^, Rff 

->fc ioT 1B*Q 1 3y^*ns«l4;C4S (S'Js 
rntf, fB^O^^-^^^n^tiiiJB^Q 1 1 , Q 1 
2*«fiE-rsci:fc4S) o 01 7 fc^-TMT'tt, i^ft 
A 3 (4 7 5 nm) ©*fe3t*Wfi (2/3 1 ) X'WM 
MQ 1 1 rtt^^n, SfiA 7 (5 7 5 nm) ©^fe 
ytffWS. (3 0/3 1) T*I!IH*Q 1 2(*IfC^$nT 
!/•>«□ C©J:5K:, 20©gJB*Ql 1, Q12©^J?K 
fifcLT^StlSBBRQ l©£f±* 01 8C^tXY 

Src = u- Aa + v- A/Sj ^SfcSnSiltttKk: 
[0 0 5 5] 01 1 <D-VMK7TstnX^ 3 2 OilD 

©/^— >©tfj*->s, 2o©/^-y%jijR-r§ffi^-o- 

20 2 atJ.^fiEfscttftSo ^lt, cns©§ia 
znznm 1 8 ic^-fei&rt© 1 ^tc^ 
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£p (x, y> z) 

£\ C©;5P©i£{gt£3£-$ei£l^IiRU £<DM 

teMiat, mi 8t*5^T, &p (x, y, z) tmm 



20 



[0 0 5 6] 
[S5(2] 



x) 2 +{u 



y a +Y-y/?-y)+(u-Za +v 



•Z/S -Z) 



4««H*Wi(UIS*fflv^titfj:v\ dCT*, x, y, 
zfi, j&P (x, y, z) ©&^1HI, xa, y a, z 
ali, l£feft^X Y)VX a©^ffi©ft^P (xa, y 
a, za)OMi«, x/3, y/3, z /3ti, ^fift^ 
Xb;W p<D$:$l<D9cffi&P (x/3, y/3, z /?) ©& 

[0057] li ®m ± £WL&&mm5= 

©RftW&^J!^ Hi 9©iffi*ieiKSt5l^T8MI§"*" 20 

B^n^rnc-o^xcommm (r, g , b) Tgfrsn 

(r, g, b) ^A*-r§o cilTlt 0^r, g, b 

<i tftzzsizMfeit-gtircnmrnzxtiLT^Zo 

Stfl (r, g, b) XYZ3tft£©ii!l{« (x, 

y, z) icffiftf *o caggltt, MxELfcJ:?^ g 30 

©ayi*, r gbsmtbs < x y zm&%xfi5m 
s ft fc, <eai*^*fe*^-r^ia'? * f & c *f# s ft* 

©■^ h;l/-a-sKS rc = u- Aa + v- A/3j ©&gj 
u, vtf&fIEKJa:Sfr5.T?fcS («»u. vtf&fcfc 
'St, ftOiB«*tofc1H«t|ilSf«?*»jaL4»ft 

[0 0 5 8] *:, Xx^7°S 3~S 7tC*5^T, 40 

3 ffg^MiEH e (omm\m o . 1/31 icis^ 

»5^jS*8oT^So Xf'^S 3TU C©ITgge 
MS&BE©$$ffi#^£Sn3C£fc:&&o i<Xf7 
7° S 4 g 1 ©#&)£ A a ©$U»W 6 5 0nmlC 
tS££ft, Xf '^S5t*l±, Jg2©i|ife)U /3©«J8! 
«tf4 2 5 nmKKSSftSo It, Xr-y7S 6? 50 



1. OlcWifeZn, XfyyS7fH, it2©ifi€j)U 
/} fco^TOHfttfv l . 0 fcKESftSo 

mm. z<D£?%mmmfex&, h 1 7 ic^t-mmc 

*i^T, «&MiJ©?U (A 1 OOW) ©SfcTOff (3 

1/31 = 1. odi) <DA$-yt. m$>&mw\ 

(AlOffl) ©«tTOff (3 1/3 1 = 1. 0©» 

-So 

[0 0 5 9] i<Xf7 7'S 8t?ti, £©£$&£, & 

t(ommm (x, y , z ) xmL-£tiz&t<o&±L&± 
x<D£F§mm<imm-£ti. xx-y7s 9tc*5t^r, c 

©SMS* d Xt -y 7° S 3 LfcffgS&Kia E 

wtzmuem d #st& u d < e -pss a^^ww 

Y«Kri6icMr*-*7coiifcD A y> zfflxmmt 
«-?»E7coiifco a z^^n^nswcgmu 

Hf*K6e*«lr^ Ax<e, Ay<e, ^ 

Az<e***ff*»JitT^fc«^k:tt, ^MIE 
miH£mm?2>£5KLXt>£\,\ 
[0 0 6 0] C©7.7 L -V7°S 8t*5tt5WiftfeVT, 

7°s 1 l^tmks n&mvtfi (1/31) mmzz 

tU 8*^©MIIA^ l 3iI^tl?.o CoL 

1. 0 (31/31) ^5, 30/31, 29/31, 

im d fcffSKH«H e t QummtitiZa 

ZKfrnfcZ, Xr-y7°S 1 OfrZZy-V/S 1 2^H 
TXx-y7°S 1 3^«bii*, ^AttMgtfutf (1/3 
1) ftHtMS^n, Xx>y7°S 7 3^6©SD3l3WiDii« 
tl^o C^bT, ®l©*fe^AatCOV>T©Wfiffiu 
*^ Wffifl 1 • 0 (=31/31) ^5., 30/31, 
2 9/3 1, -tWSittU Xf'y/'S 7~S 1 3©^ 

[0 0 6 1] tl 5 LT, )S¥gfitu = 0tC^^Tfc, 
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Xx-y7°S l 4£8TXr-y7°S 1 S^ii*, ^fifi 
31 2 (Dm&ft, A 0 ©Sfitf 2 5 n mfSW&tia L ( A j8 = 

4 5 0 nmtft5) , Xf -y 7* S 6 ft» 6 OflJltfll t) £ 
Jil5. C 5 LT, SB2 0*fi3fcA/l^ *Jffiffi4 2 5 
nmid^, 4 5 0 nm, 4 7 5 n m, -t.WMttl^ X 
x-y7°S 6~S 1 5 0?«tfl*»JjgL^fT*tt5o * b 
T, lj3 = Aa = 6 5 0 nm(c4ott, PMftO'nJjE 
feA^o^ea^ofc?., Xr-y7°S 1 4 fr^Xx-y 7° 

5 1 6£gTXr-y7°S 1 7^\£ji&, 4-)»4it 1 <D¥ 
fiftA a<DfcR#2 5 nmf:W>L (A a = 6 2 5 n 10 
mh&S) , Xxv7*S 5 »)&Stt-5o 

IT, Si O^fe^A a*\ #MB6 5 0 n mi? 
5, 6 2 5 nm, 6 0 0 nm, -fcMfrSfU Xf-y7° 
S 5~S 1 7 0^«S^*DiSL||ff«n5o 
[0 0 6 2] C 5 LT, -T^TO^fetCO^TO^a 

5, Xx-y7°S l 6^57f'^S 1 8^\i:jt*, fFS 

(o. i/3i) £ttmijn£-fr, 
WtlSLSfeU HtfXx>y7°S 4fr£cD«£$l 
•JiSLftfrfSo c©J:dft¥IBK:J;ntf, Stttcttft 20 
-fXx-y7°S 9©*ft**E-r*^*ft*aoj|p«ci: 
^-(Dttttt, Xx-y 7°S 9^?>Xt77 p S l 

Tu, A a, v, A 0J ©ffitfS&^-fSCfclilfc 
t>, XYZ£fe3fc©Hj|Sfil ( x> y> z ) -pgi^ftft 
HSfitt, h;U^-JERS rc = u • A a + v • A j8 J T* . 

[0 0 6 3] CWlTiK^nSl^gfeH;, &-fLt> 
aiHieiidtf«/J>OfeO-p«4<, sneiidjywsm 

mm d ^/h©^fe*Moit573^ck k> c 
<d#&<e>£# * y -y h^ff ens. 1 oiiu, 

s&e < ins lt*» ar , c ©smuaa^© * s -e^$& 
^m-o^s RifiUfeb^iS < & t> , 32o z at) 

?>?-&So ^LTlfI2<DJIl£|f4, SmiEHd3W«/JxO* 
Brtltttf»*^6Tl5*o Xx-y7°S6, 

sk*3^t, jEfgffiu, v ©annifflfi i . ot$^ « 
w«< as. mm±a, &j>&wmm d < t 

[0 0 6 4] ft43, Xx<y 7°S 1 lOS^T Aft^ftSB 
MM (r, g, b) ©ffi&£-fc-£{4, SHWtttWRBffl 
T'&So fefcAtf, r, g, bOftlfn%0~3 1© 50 
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3 2mmT«i&mLrcttntf, wmm (r, g , b) © 

£ffl*£fc-frH\ 3 2 3 ilDTrfeSo ^CT\ CCD 3 2 

3 iioffi*-&t>^<D-r^Ttcoi/>T, hi 9t^-r^i« 
u fnfnmot-'T, r u , A a, v, A j8j 
©ffi^jR&SMH^ToT&mf, H2 0lc^fj;5ft 
T (r, g, b) -* (u, A a, v, A jS) gSSx-7* 

T\ ffi*©H*ffi (r, g, b) tO^TSKf^f^ 
fiicfe (u, A a, v, A j3) SClil^TtS 

[0 0 6 5] § 4 . [Hlt>T^?fR^^{i: hcQSftyiftgg 

m m 

1 (a) 14, *«9ifc«*3!rifefcJ:-3T, 2B^(D 
*^*ffofe«!B*^-rH-paBSo H*Q1, Q2tt^ 

mz>m 1 (DgiJB^Q 1 1 tcti, A a 1 »II 

u 1 ti^^nTfcO, lg2C0liJH*Q 1 2ttt, 

ytxpi tm&Hv i -p^^nTv^So raawc, mm 

Q 2 £«/&T SS 1 2 1 ictt, *fe3t A a 2 

u 2 f^JnTfe t) , S 2 OBIJBSQ 2 2 fc 

Q 1 i: Q 2 i: T\ Si OSiJB^^S2<DIiJB*^«l 
A^Ati^tooT^S<Dti, 01 9 lC7FhttM.*n 

It-ts t, ss i <ommm\z.m&.?z>%-wt a a S2 

fe GMO tcftSfcfe, PS-rSB*ii"i:tc, A a, A 
So 02 1 (b) 14, B*Q 1 , Q 2rtt, HISlcHSr* 
[0 0 6 6] 0 2 214, *H0J^<£S7??£tC4S|aftra 

ftS^^osija-wi^^-rKT^So cioMtt. Mff 

N?iJ<7)B*v h U <y ^X^SftSAv-B^^-rs 

wsnfcfl^oKistov^T, ^n^etiR g Bgfi^t 

tittSB^ffi (r, g, b) tf#*.&*rtvsfe©fc"r 
So C<D^SS^!JT ; (4, H 2 2 O^fflMc^-T <t 5 2ff 
2 ?iJ^5ftS¥ffiIiJB«IH?iJ%S«L, C(DWfiIW 
IH^iJ^fB^cDBJRlcfiJDWT^So 1-3©HH6 
(44-oc0iiJB*tc4:-3Tail^nSC^tcftSc B«ffi 
(r, g, b) ^A5nfelB^*fg^K4.S^S 

r*a^-rsfui6»c(4, s-r, ccoB»fi 0, g , b) 

tMJSfS^fi (u, A a, v, AjS) ^5)<i6Sc d 

nt4, 01 9^-r^jn^ntf LTtiv^u 02 ot 

[0 0 6 7] ^tC, Snfc^figfe (u, A a, v, A 
J8) 0 2 3 tC^-Ti 5 K LT^-fSo Tftt>-6, 
B©£±fc<fcff£T©ff.lH*K:tt, -a-fi!c6^«^1-SS 
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#?£T*H:, < t, 2 ■OCDg'JB^lC ioll B*£^ 
* C fctfT'tfttf «kVOT? % 2 2 JijO^ffiBliB* 

E#i©fw>!)£, iff2m<o%WBmmw\ 

-t1-5Cli:^T*t5o &fc\ 0 2 3 te^Wfc*^ 
T, ^1©*MA a*fch»J:tf56TlcEllU it 2 

tt&tfj El^ot^SOli, Bfl^b/-cJ:3t, 0 10 
1 9 K*Lrc^MZ£ft?Z fc, 9 1 ©#feft A a fi, 
£2©J|ifeU /S tit^TKtfcftiftftlloe (*ffliJ) fc 
£3fc*i>, A a, A (3*A*llf*.T£tt«&fe©J3H£ 

[0 0 6 8] mfttt&BMjX&rett* *»o 

7ff 7McE£ftfcBilfrP>«/j)t£ft, m4<DW$&K 20 
14, *ft* f ftRGB£fi££:lStfSSi*tf (r, g, 

b) ^enn^tiotts. 02 4t» 

T*^ L fe 4 ff 5 n @ CD SJK ft i L , Btt 1 ©« @ Bit 
KlifiXfl (rl, g 1 , b 1 ) #4*5 tiffed B 
fi20*gB*tC(iB^fS (r 2, g 2, b2) m 
e>nT^fc£££, HlJ/f«?t5S^#:±T\ C©4ff 5 

*„ 

[0 0 6 9] R G B£fe3&T*S2ttfcH*ffifc: 

s^v-c, zti^m o<D^fe%aj?-rs„ cct? 30 

fi, B« 1 ©3tgBfg©BiSfii ( r 1 , g 1 , bl) C 
WLT> ^fig& (u 1 , A a 1 , v 1 , A 0 1 ) AW 
2 ft. Bit 2©3SaBf?l©Bigffi (r 2, g2, b2) 
fcttLT, (u 2, A a 2, v2, A/3 2)tfS 

tc, 1 OOHJRtett LT 2 If 2 ?iJ©¥{u§iJBigE?iJ££ 
«U 200^ft*, 02 5(a) fcas1\fc 5 fcSasf 
S©T?fcS 0 fftfc-S, 0©£±©SiJBHl;:H:, Bfkl 
«©^«ft*««-r** 1 ©¥fe)U a 1 £»fiflu 1 

t*8tRu m<D&T<Dummat, Bft 1 flio^fe* 40 
«i$T3ig2©]£e0o u 1 ^wfifiv 1 -ea^u m 
<D&±.tDWffimtctt s mm 2 m^^&^mm-^m 1 

<D#fe3fcA a 2^UfSfflu 2tg/fU 0©£T©l"iJB 

tea, b« 1 «0£]«ft**ij*-r*as2©Jiift3teA p 
^tit ^?«ffis^a^o° bus 2 moo^se 

[0 0 7 0] 02 5(b) 14, Eg&JgtfO" ©0fJT*&? 50 
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jt*^-THTa6*o <:©J:3£, te?S&©Efiftg#S 
° osSrWf fcEW!S4 5° ©0}ff*8?i: 

IrlOSiWSn, COR U«#*giJft«M^ft-P 
ttfcLfefctfctt, ES&JS4 5° omHjFffrfeOlHl 

[0 0 7 1] t/>3:, £©${*£, Eg&fi0° ©@Jfrt& 

?<p6©@#r3ttO*3WHW*ft* «fc 3 fc«H¥*ftl?« 
!llTV^tiai**A«t, 02 5(a) fc* Infill 
BfSE^WCHi, £±©IiJB^t^T©IiJ®H^£lt^ 
HiJ$n*^i;tcft*o cti5.©SiJB*«, v^-ftitB 

ft i fla©^jSfe*^fijaiR-e*5fe», Bit 1 d!i©B 

3ft^¥^ff-C«LT^*«il*^§i:, 02 5 
(a) fcSLfcJliffiBraXE*J©f 7*14, fe±©§iJB«i; 

BItt, ^ftifcifflfiRZftlO^fiRfi^-riJiBjRTf** 
/c46. Bft2iJ©B*fe^M^$n*(ltfcft* 0 *g 

ft i tfgt^n, sijft^frT«s-r* tBfS 2 

tx*iii:fcft* 0 

[0 0 7 2] -ISt, a»nft©*7-il«*SS^ 
-r«*^-JCtt, 20©giJB*A^ft*li^nffi*J6*C 

[0 0 7 3] i_i Pffi»?a?.gttMt©^BE»fii 

-W*, 0 2 6 tc^-r^P y ^HJcaS^VTMIllcKW 
LT*<, *7-iii«^ffl5n±, W7-fy*77^ 

ti-oT«^n, RGB«fe^ lc< i;i,HJSfe©B*ffl 

fe, IS*«t, 3 2PgiS©RGBB^r f -^*^T*t 

[0 0 7 4] C3 LTffllc^nfeRGBBiR-r-^ti, 
«*««!ff3»C#A6n*. SWI^3ti, m©B 
*©feoB«fifi (r, g, b) FifS©^6 (u, 
A a, v, Aj8) tS»-r*«La*ff-5o ^Ull 
14, HIBCfi, Itf-^M5?K1M«S: 
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«„ ggjr— ^Mfi, 02 Olcitiaftr- 7)1<T 

-So 

[0 07 5] SiJMBgaB3fc«fcoT, IB^OBsRfcfiff 
£©£-j£fe (u, A a, v, A/3) *WJ£'3tt5ftfc:R 

|/^-y7r^ii'7ii:ii > 0 i 6 KaWJ:? frit*© 10 

1 7<D-R^fc^-f <fc5t, -a-ff-3 2 OffliDHH^- 
fiStfe (u, A a, v, A 0) (u, A a) 

(v, A 0) ©ffi^t»-&lc«fcOt>a lOOHfrO- 

Lxm*)mfzmm*ft5o 20 
[0076] ffl^oisie^^-^tt, mfflBfr*9—y 
t&s*^, ^^->-&fiStgP6^w^-r5'r-^a, in 

e-AfSBSS 9 tc^^ns,, f-^^-v^n 
^gfi 8 », a * - > -a-fijtgp 6 r°<m $ nrcmffi 

±fcflfflU IhISt^HF/SIK l 0*fMM-<5. £©[!]#?*& 
iCcfc ^ROHISf «?I2SMM* l 2 *ff iSf § c i: 

[0 0 7 7] 01 7 CO— K^C^-fMtHi, SfiACOX 
5 nmfc*fcR£LTV3j&^ ZCOZf-y? 

JfcfcOlATtt, iSST*2 5 nmCDMl4> 0Wft?tTyf- 40 
T»B 5 OnmOitfflatSOT?, lf-AB5Bil6B 

OiiMSLt^^M^So life -HRttfcJB^ 
[0 0 7 8] ^#pT^b-+f»a^/r-yv X7 

50 
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mat©-*?**, cc-pa, ifeswrsu-if^ir^T 

[0 0 7 9] 02 7 tt, «*JH^&ftTV>*--»«ttl' 

©rY*7U^g«©«ldS8lS«* 2 1 , 2 2, 

2 3, JtSW»2 4, 2 5, 2 6, Klt»2 7fc±tf^ 
-T^n^7?$7-2 8, 2 9, if;WV 
^-^31, VU-UyX3 2, 3 3, HHE^ffiii3 
4, K3*8t3 5, X^U— U— 1f2 1. 

22, 2 3 (i, * n-r nnisfe rgb o&so u— tf e 
-a*££u cn&3#©u-ife-Att, *n-Fn 

ft^!IS§52 4, 2 5, 26£jIoT, Rjtai2 7*«fctf 
^V^a^'^$7-2 8, 2 9fMSn5„ 
T£$£nfc^€j7 l cl--W-Aa, 5ttgt3 0, 
»V^3 1, Ub-lx>X3 2, 3 3, HC^SSt 

3 4, £lt§i3 5£iHT, 7.?l>->3 6±tHM*«tl 
3 0 llT, Hi0CD^:Eri©73fRl^[eI 

n, @Ie^®^3 4 tiaco^mcoTjfSitciiifE-r^fc:*, 

T, 6±lCf4, Zl^*v-H^*^S 

[0 0 8 0] il(Di7«:fVX7Wgl7?a, WD • 
», UHMlEOfiT^f n* £©ISIIHtf £ i: * c fcfcft 

a, H2 7 t^-r^*SBtc^tts^?g^Ji3a©«^s 

1f 4 1 &B$9lg§4 2 t, 3ftg£S8SS4 3 t, » 
[0 08 1 ] «S^lfflg§4 2 a, -^x.?,tlfcMft^Pf8 

SW»^-p*ntf+^"P*So /ci:x.tf, 01 7<D- 
K^K^Zftfc 1 OWHOftJHBA 1 ~A 1 0 (4 2 5 
nm~6 5 0 nm) CO o ■B©l v fttfrl O^JMJRTt-S 

<fc ^ ftflJfiJtt * o T^titf, bij^ L^IHSr«7EflHKft 

-rntcLTt, c^^fiBjgi^-- y 4 isj:cFtt&xii 

■3 ft¥fi«3tt»*«lljrr § c t: ft § „ 
[0 0 8 2] 9t£SSil4 3 tt, U— «f4 1 T 

tfc b— !f e-A©aut*»«wt t l < Bitftft 
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m&mm%-F&*2tifc&mv c ©&&$M8§ 4 3 ^ 

t>mt>-£n%Z. tlc%% 0 £©U— FlT-Ati, gjWfS 
^©HfiScfi, M£KLfc|£*©^VX7°lx-Y£IB©fe©i; 

wsnstr-Att^&jt-pa&ofcotjsfu <i©8B"? 

OX^yhtSS. ftfc\ £©<£?£, Jt^RftfflSi; 10 
113 4 ©ftfe 9 fc, g«ft[n]J/T*&? *ftfflt£ C £ t> 

co o 8 3] mmm 4 4 «aagiis4 2ic»lt 

9I8§4 3C»LT»SaEllffll^ (3&£*JtJ£t3il^) 

[0 0 8 4] t^*, SioWffit^ ftRgSHi#i:L 
T, FJT£©ifcfiA a^ti§*#i, HBtfc, 

am^tbr, msoffiSu^-r^^^-fefc-rn 20 

BfSO«fiAfl*^fl^*#*. fWlB^tc. Mill 

^lt, 3rs©££ v ^^-rfs^^4x.fc t tntf , 

^©BfjiUC&^T, >3 6±£H\ SKA/?© 

HOX^7 h£iIl©g'JBfS, S2C^yh*S2 

K^^^^frtfT, ^©B»cgt^t<-t#j£fe 

[0085] S7. ti*7—?vy*^<f)tem 

g|55 1 -T>*f*3»»5 2 4:, »SH5 3ts 

ttttJSLTVSo H^oeO-pfi, $I4 2 5 nm, 4 5 
Onm, 4 7 5 nm, — , 6 2 5 nm, 6 5 0 n m©8t 

»w* i o«Ro*eaco*n^nic»*sufc 1 oasi 

[0 0 8 6] <E>9£t», U— 9 , M5 J fll5fffi : ffr5(DlBlSf 
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Lfc©T?«#fgf?§fci:^lS|-?£ftV\ 

^5 1 rtK«*-r*aHRfl!)w>*ti % #£©& 

t/\, fctZ-lS. r®.K.5 0 0 nm\CftlZsLrz-<>*_l t 
LTtt, mWMcte rifi5 0 0nmOtX^h;I/« 

±tt, h;l/©fc!-MiB#W5 0 0 nm 

* h;l/©£-^{4B#W^©#feft{ufik:< 3<£5ft 

[0 0 8 7] ^*(*«« 5 2 tt, C ©^ >*fS&gfl 5 

BrSoa^iB 5 4 Glfimififfi) ©£f/E{SB 

[0 0 8 8] ffiljffll«fi5 3fcJ:oT, BfSO-O 

+ J al^ a^E5 4±©SfJBfftQ3 1 ©ffifi'V ffi 
lu 1 T?f5f#*#5 «fc5 ft^ 1 (Dftmm^Z^tttt 
H*«)J:5lc» BIBiRQ 3 1 rtOBfSOffia*^ 

T, ft!lW«li5 3t«feoT, FJtSOY A /S 1 £ 
^ffi5 4±CDllJiB*Q 3 2 ©ten's, S^v 1 Tf«$ 

#5«k-5ft^2©fiJ1HM^#^fei:t5i:, 0^©d; 
5 IiJiB*Q 3 2 rt©mS©ffi«^5ft§^tliSlC 
Y>^A /J 1 ©S*«$n§o C©§iJB*Q 
3 1, Q3 2tcfcoT, ia*Q3^*fiSct^J;^lCtn 
tf, HflQ 3 ^ r u 1 • A a 1 +v 

1 • A/3 1J T^fc^ftS^fetfSSStlSCfcKft 
5o feofcfe, MjiLfcidlc, A a 1 fcitfA jS Hi 
^ft#fe^Staft6ftV©T\ *fgB^oa*JiiI 

ts-^< fea^^iE«tfTt>ni)t>tj-Tiifti^\ ^ 
±{i*^ftp f gj®t«fte.ftv\ 

[0 0 8 9] ±iELfcBJRQ3T?H:, -0*%^f»«"& 

*f5f»*-&**«lc «fc o Tff*W»*fTo fePSBiSQ 
4£LTWo C©H*Q4©g^ff5t«, SiJ®g 
g5 3fcJ:oT, fflj&D't y^r \ a 2%, S^ffi5 4± 
©giJH*Q4 KDtSH'N, afSu2-?Mj»*€S«fc5ft 
S 1 ©»ft^^4^ 5 1 £ 1 HfS©-Y A /3 2 
^ g^s®5 4±©giJB^Q 4 2©fiB^ ggvZf 
tt«£#3£?ftJg2©»M€£4**l£\£t/\ Y> 
BiJB*Q 4 1 , Q 4 2©£ffiBrtEft#£tt* 

[0 0 9 0] 
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30 



BBS©***] tt±ofc*»)*aWKJ:nif, 1®3R* 
2 «gf©ijifeftfc =fc o T*5Iir 3 £ £ \c i 0 *7-ii 

[0ffi©f«&IOT 

[01] C R TfcJfO-7V xyu^gl^A^-Iil: 

s^-rsJi^t-astcfijffl^nTv^ r g Batfe^©& 

[02] ajtMS*«o#ft3fc*iEOH*«k:J:t>T«H 10 
T % c i: #T*£ § X Y Z *fi36©fejift£^-f0T?& 

<E>o 

[0 3] B2fcjjVf XYZ^fe£*r^¥i5±Eg5i 
[04] 03fc^-f XYefi0£&^T> X^Wl/EB 

[0 5] -£flD#fe#*B£Lfc*&0ft*H*ffi*a* 
T X Y&S0T-&5 O 20 
[06] ABBOBB«rtO«ft<D^jBS1ftt*^1-H-t? 

[07] 2oo*fe*o^i«»c«kt>TfeSEB*fTaJBa 

7c#>©0T?&3 o 

[08] «ft»#tfc*IB«©J!tfi3feofi*^*3-e-lc± 

sfism^&^-rx Yfej60-e;fc3o 
[09] xYzae*-e«H«nfcmjEoia«ep 

(x, y, z) Wl/£/&fit©fc£{£±T©£ra 
raB*^fHT?**o 30 
[01 0] *5MBfcff**5-B»oas^Ttto«Bi*- 

^•rs0^$5c 

[011] -jRw^HSf^G^ftgE-rs^ffi^^riii 
[012] mr&mtftoHvammfi&itzm&nM 
[013] ®$ffi?B&mt&<Dmm5 * tm? m e ? f- 

So 

[01 4] 01 3t*fiatf*?^^->*fflV^T» H 40 

So 

[01 5] 01 4(a) Jfift 

[01 6] @»f*?*ffl^fc*7-B««3i^*k:*a 

m*w& -r § «^-icffl«-r s hist / ^ - > © -m* 

S-T0Tfe5o 

[01 7] 0 1 6t/i5?ftt^5ElSfft?/^->*- 
JISfcLT^l/feBI-eSSo 50 



[018] xYz*fes-e*^*nfc3fSflDia*fep 
(x, y, z) i:^^h;l/^fei:oftift±-p©ffiffl 

[0 1 9] ^m^m^mas^x, RGBSfe^-e 

SS^ftfcH*ffi (r, g, b) fcS^T, ^©}fi$ 
©£$fe (u, A a, v, A 0) £»f «!©#)« 

[0 2 0] 01 9 IC/S^MS^fT? C £ ft fc 
(r, g, b) -» (u, A a, v, A j8) ^Rf— ^ 
0-?&So 

[02 1] *f8Wfc0&S££k:J:ot\ 2iB*#©** 

[022] *^tff*a*«^«»o-w*^-rHT 
[0 2 3 ] 0 2 2 t^-r^sgat «t D , 1 
[024] *^wicfe^T, mm<DM»*m~m±icn 
[025] 024 ic^-T73 mc & <o s i mmft<ow&t 

[0 2 6] *«Wk:«S^fc:«fc?)liIST« ; ?iHg«ft* 
[0 2 7] 8£3fEffll^ftTl^S-|RW*U-lf*ffl^fc 
[0 2 8] 02 7t^7 2 VxyU'<ISB(C*fgB^3i 

[029] *^-^yy^E*aw*afliLfciatflio 

[ft^©l£HJl] 

i -*9-B«fea» 

3-ffl«Bffl» ( (r. g, b) -» (u, A .a. v, A 
/S) ) 

6 -/^-y-g-jKgB 
7-B^^^— y~7r<<)\' 

1 0-EWf*?JIUS 
l l 

1 2-mSfte^SESJSEi*: 

2 1, 2 2, 2 3 If 

2 4, 2 5, 2 6-3t*W8 
2 7-g*fgt 

2 8, 2 9-^^D^7^ = 7- 

3 0-KftfH 

3 i 

3 2, 3 3-VU—UyX 
3 4-@$e» 
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3 5 

3 6 

4 1 
4 2 
4 3 

4 4 

5 1 
5 2 
5 3 
5 4 
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Barer* u— if 



mwmm 
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* p 1 1 ~p i s-msfts?/^— > 

Q 1 , Q2, Q3, Q4-H* 

Q 1 1 , Q12, Q13, Q 2 1 , Q22, Q31, Q 
3 2, Q4 1, Q4 2-ffilHH 

s-;w himmm 

u, v, ul, vl, u2, v2-^h/l/MS©I 

io a, »gffl, mi, &mm 

A a, Aal, la2-glOfM, SlCfM© 
A/3, A/31, A p 2-m<D%.Wt. H2CD#feftcD 

mm, m 2 w&^t^ h k 
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